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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a robot robot system, 
learning method for robot, a learning method for robot system, and a 
recording medium which make it possible to virtually experience 
enjoyment of training using action and voice like training an animal. 
SOLUTION: A recognizing means 202 recognizes the kind of a user 
instruction or user evaluation and a feature quantity extracting 
means 204 extracts feature quantities regarding action, voice, etc., 
from the user input A mapping function data base 205 holds 
knowledge or a mapping function for converting the feature 
quantities into operation to be outputted, a learning means 203 
learns the knowledge or mapping function according to the user 
evaluation given as 'correct answer* or 'incorrect answer* that the 
user judges as to the output operation, and a mapping means 206 
selects and use single knowledge or mapping function to convert 
the feature quantities into an operation instruction, and an operation 
output means 207 outputs the operation. 
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fltli2A;/7ffitffiiSr^ Lr4^f>ix53— iFffffijcS^Jt^ 
toss* ftltt3^«iM»^S:ffiv^Tfi^He3.— !f i§^jcS<5 < 4# 

[ft*^4] gifaA;^ifsi4. ^m'o. 

i:-r2)IB*3!l> 2*fc»4 3tClE«<Dnj}<-;/ 



^2, 3. 4> 5*:tl4 6lC|Eit£roo7S-;/ ho 

SSSKf^. Sit, WJ»4y!:»4ttS£<0'>/i< 
1 oT?sm * it 5 w t Sr»« t -f 7 t::l2«0 d 

h, 

2, 3, 4, 5. 6, 7*fctt8lClg2®®n5j< 
#1-5A;^#St, 

BflB5A;^¥@:(:: J: >) 5i» UfcA;^1ff^^Sflf2f)f^W:^# 
J; o r ffl;^)-f ^ Sdf^ic^^-r .5 tt^fifega 

#1-5A;/3¥St, 

fIIeA;'3tfa(C':>v^T^— fJg^Sfctta.-- 
fltIiEA;'jtgffi^-b4$®fi:S:«ai1-51$®Sata^l&<!:. 
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■f 2.ie*JSl 0*fc{il 1 I^IB^ocitKs' hv';^xi>.<, 
im^m 1 4 ] gfII2#ffifi:ftffi^®(±> fllEA;'3ltS 

* < i: -b 1 ':)£jl±{cMr5«f1SfiS:ttlilt- 5 C t 
i:1-5fB*«ll, 1 2*fcH:l 3JCfE«conjH-y 

*fctt^iE«(cS':Jv^•C^S-r5 w i litest i: 1-519* 

ti,i^vmm^iii>zti:<t^mt-t^m*^i sine 

st^^SlO, 11, 12, 13, 14. 15*fcl4l6 

im^m 1 8 ] A;'jtB®i LX'pf£< t hm'mm.i^ 

fcttff^tilS*:16t#-t-5A;^¥®:i:. E(if^«:ffi:/3-r*«i 

fitlEAyj^Slc J: 9 fe# LfcA;^tf «^ffitiEK)f^ffi;(j# 
ate J; o Tffl;^)-r'< 1 8!)f^(c^«i-r 5 *offlS* fctt¥»B8 



lcofelffi4ittt^^feia®:^Srml>, StJsflSaSfctta^^M 
1/ ^TS(llEA;^1SaSrfifrE!ilimw««i-i- * SEift;^ r 

ft. 

(S9*« 1 9 1 A;'jf9ait Lr'>/i < <!: -bilfifetSffi* 
fc«:g^^ti»«S-®»i-«A;^#®i. Sftf^SrW/j-f 5») 

fitI-ieA;^lSa(^oi, ^T3.— tj--jg^* /ttta.-- ri^fficoS 

^^Ktsmm^ ?>4#»fiS:ttW-f 7^ 7" 

IS^fflv^TBffE^— f J§^tc:S'^< ItlScffl^rflfFiaaf^t- 
2 0 1 A;^1W« t L-O* < 1 1 B^feltS* 

S:{i;^r-;'y^:&<i-r.5^t4:#®i:1-.5IS*«l 8* 
lli5*3S2 1] S(ilEA;^i1S«l*, A-^"?, a 
ri:<S:1*gi:i:-r5it*^l 8, 1 94fc(12 Oicie^o 

i:1-5?S*«l 8, 1 9*fctt2 OtCiE«g(Ond<y h« 

«'>/i < t 1 o£il±{cBi-r'£)1^ma«rtttli-r S ^ i: 
«F®i-r'5iB*«l 9, 2 0, 2 1*^5:14 2 2 tc|E®o 

h^m^ic. BtrfiBIE<W*fcllfl1lie^IE«iSr»l8IU, 
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81*^19. 2 0, 2 1, 2 2*fctt2 3{CieteOD:|f 
i 1 1 o-csa* t *«p1» ■f-'SW*^ 2 4 iclS 

a*^1 8, 1 9, 20. 2 1, 2 2, 23, 24*fc 
, [s«*«2 7 1 Xti'^^t \.X<p-ti< t tU^ifffi* 

fc«:«7»r<WS«rl&#-fSA;^#St, «lf^S:ta;'3l-Sfi(j 

< ^mfiSrStHEKif^ W;'^^ aic J: o -c tti;^ii-'< § Sbflsic 
'frnj^s' Hc:*5V>-C, l©*Pffi*)tl4¥«M»Sra«i 



as* fcttl^(ftM»«rffl(8BA;^)ti?«S::fr UT-^;t e>ii5 a 
[IS*^2 9l B1IfEA;'3lf#(4, #^0, ^S*), IS 

i:-ra»*^2 7*)tl42 8tcE<g<OojK5/ hv/;^TA 

W'>/i < t 1 ogi±(cB8-r Si|*r®l:5rttffi-r 5 c t ^ 
!»»i:i-5»*JS2 8, 2 9*fctt3 OJria^ronTKy 

!6»e)ttl;lJ$i^Sitlmco^,^r3.— !fAS!|yM1-?. riflfj 
BtJlESSffi;^7^5'7'l4, fFEA;^1fffi*5gjfBa.-if^ffi-c 

11*^2 8, 2 9, 3 0*fcl4 2 1 (Cfe^coo;^-;/ hv- 

st*JB2 7, 2 8, 2 9, 30, 3 1. 3 2*fcl433 

[SI*3S35J i|}*5l8. 19, 20, 21, 2 
2, 2 3, 2 4, 2 5*fc.(42 6(cE«8cOn/-Ky h©^ 
3 f a -^r K||?T $ -BrS toWT'n A t 

[iB*^3 6l B??*^2 7. 2 8. 2 9. 3 0. 3 
1. 3 2. 3 3*fcJ43 4JCffi-®<0osJ?.;/ hi^j^T'A© 
;^ ft Sr = > f 3. - I w UtT $ * 5 «) <0 7* n 7 A 

[000 1] 
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[0 0 0 2] 

10 0 0 3] 

10 0 0 4] *fc, i:«ft-^^iS:sSiL./j:v>^^*&i: 
ttffi^-CfeS. Vt^om&^TA^V :^J^X 

mo^oii^Amt^-y hummL^it^bwm-r^^mt 

loo 0 5] r^^lc:3^UT, AW^^Sftcfc^LTiaW 



[0 0 0 6] co^Wtt, wOTJ:5*?*«<^*1t»J:e* 

[0 0 0 7] 

t) 5i» Ufc A;'3ttaSrSfil2tl)ftW;'3¥Si:: J; o T W^jl" 
l!)f^{c3E«i1-S*flaS* fcl4¥«lB8»S:(%l$-f 5 ISIS 

BI^S:. StliEA;'j1fla^^LT#;te>n?>3.-lffF«c 
[0 0 0 8] 2|!:fflS«W*«2»cfE«6ro«l^t4. 

A;^ttai Lx<i^fj:< thmiSLmm-itzit=&^mm^^ 
m-i>Ati^^t. mt&xt)\sm\co\,^x=.—ifm7rs^ 

^ < !t^mm^m^W)i¥mti^mc X'oxm:tj-t-<%wsi¥ 
IBibf^ 5 asift^ii: t <&*ffl-f art 1 1- 

[0 0 0 9] ;*:tt!«OiS*Jl3lCiee(OS?qtt. 

[0 0 10] ^tm<om^m4\cmm<o^mti.. 
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[0 0 1 1 1 *fflSOiS*^5lC|S®(!05l?qi4. 
[0 0 12] :*:mS«OlS*^6(cfE®co%egi4. 

St) . ssisibf^. iit^fcttip^w'^/i < 1 1 1 ot^± 

[0 0 131 *UlR<OW*^7(Cl2«©^gq»4, 

iCi-oT-^Xibix, fi1II5lgia¥S(4. BfIfeA;'7lf^;55fi 
tea-— tffFffi-Cfc^^C:. MIEiEf|*fct4MIE^iEft? 

t-ri,m^m2, 3, 4. 5*fc«6lCiE«g<^n4?y h 
[0 0 14] *WPcolil*358lc:fB«gcO%B^(4. 

g9iB]E«?*fc«firiiE^jEfiftt, A-so. ^mo. mUW} 

[0 0 151 *tmS(^lt*3S9(CfS«KO^MI4, 

«^m;'3^aTfc5rtifrii§«t-t-5fi»*^i. 2. 

3. 4, 5. 6. 7*fctt8(;ita«(7)n.-J<-> McfoS, 
[0 0 16] :*:tilg|Wi«5it:® 1 0(^12^(0^8^ 

i 0 5i# uyt A;^i«as-fltiiEi!jf^ffl;/3¥®{w i o -cm 

Sr^L, «*DS56*fctt^tfeM8k«rffiv^TBilKA;'3fllS 
!t*fcl4¥«§8a!cSrfl(f!BA;^ti?$8*^h LT-^x. 
(0 0 171 *ttJHK)SI*«i llciaaw^M 



14, a«©D3Kyht, ti?a«ia«iit, im-fio 

LT'>/f < t tiS«W«*:fcl4^^19»SrSiit-r5A;/3 
^mt. 8{^IBA;'3^W«lwOl^-C^— !fffi^*fctt3.— tf 

fP«OfflSiJS:KI®-t-5aSSffi#Si, BtIf2A;'3WSld»53it* 

tb;^^g:i:. mi2A;'3lW«oa— !J'*i/T^lcS-^<!|$mi: 
SrtttSeSbf^ W;^¥il:(c J; o r m;^1-'<# ftf^t^gf 

[0 0 181 *tt!S<oit*JS 1 2 (cse^co^eq 

•t-5SS*«l 0«fcttl llcffilKonsKs/ 

(0 0 1 91 ^mmnn^J^l 3JCiB«W«9q 
14, 8tliaA;'3¥i!:t4, a— !fiJS4x.5feai:S:«jS:1S«l 

14, aSBftf^, ^it, #^*y5:J4teI: 

1 0*y5:(4 1 1 lc:§E^(Ooj}?>y h v';^r AlcfoSo 
[0 0 2 01 * fc, *:tb^(OlS*Jl 1 4 IclE^co^B^ 

14, ffii5#{afittffl#s:(4, BtiteA;^iWii75^e.. »m 

9, SSBKf^, S1WSyJ:»4f^^w/>;i< t tl 

«11, 1 24yt»4l 3l;:ie«gconjH3' 
[0 0 2 1 1 *WJSoa*«I 5lCl2«<0«?g 

14. Mie^.— !ffFflBJ4, fitifeiif^tb;^)^©/!!^^.^:^^^!, 

«j JcJ:or-^xe)ti, WIBS8a¥Sl4, fltilSA;/3l9« 

»®i:1-S?il*JSl 1, 12, 1 3*fcJ41 4l;i|2«0 

1 0 0 2 2 1 * fc, *mil<o»*3® 1 6 ic^^n^m 
14, flfliBiE«*fc»48flffi5F:E«»4, #S»J, ^SU, S 

Sttibf^, ^fij, »^*fc»4ftfeK«'>/f < 1 1 1 oxmm. 
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(00 2 31 :^mm(om^m 1 7 (cib-«««§^ 

11. 12. 13. 14. 1 5*fcJ41 6JC|Eii<0nzK 

1 0 0 2 4 1 *WB©fS*3® 1 8 

J: *) ®# Lfc A;^1W«SrB«rES!if^l±J:^#aic J: o T ffl;^ 

t^gi-^,f^^;^7^-y7'i:, lOfeiaS^/cll^ttigll^iSr 
iiS^L. 5^^?a*fc(i3|:^Bi3S^ffli'^rfltIISA;^tt®Sr 

(0 0 2 5] 4fc. *tbS<Dii*3® 1 9(r|E«(D^H^ 

ii;^rs/:/t. mieA;^w«A^e>i#aft^&ttt±ir5#ja 

(0 0 2 6] *fc. ^ttl^Ofg*^ 2 0 CliH^ro^B^ 
SrlR»i-5A;^#i!;t. !tb^Srffl;/3i-«li)f^ffl;^^S 

lcJ:t)^^L.fc*aSa*/t(42P«feBI3SSr. SflEiiffi^SiSr 

-rsCir^l^ptai-rSfilJft^l 8 4fcl41 9lCfB«Jcon 

(0 0 2 71 *fc. ;*:(±lK<OsB3ft3l2 1 lCf2«<OMe^ 
14. aai2A;'3ffif«f4. SSBKlf^. S«f 

*fcl4f^^(0'>/j; < i: 1 1 ox?^m$tT-5 r t ?Sr!t*mi: 
•r5SI*«18. 1 9*fc»4 2 OlcSe«fe<^n/K-y 

(0 0 2 81 *WS(OfB*^2 2lC|e«ro^W 

14, gll2Ay3¥ikl4. ^-1fj»S#x.^)ffeafl*ttaiS« 



14. #^»). ¥^"5. ^gCfijf^. ^tS. #^*fc»4ftt^ 

< t 1 o-cam$ix5 w t sriRfjai -rssa^Ji 

18.1 9*fc»42 OlCiamronaJfs' KO^S*i£JC*) 

5» *ttip©»*^2 3icE«6<o^9g(4. Baia 

9. 2 0, 2 l*fcl42 2(c:!£«<0n;Jfy hW^S^rift 
(0 0 2 9] *WK®f9*«2 4(ClE«co^5q 

14, fitrffia.— !fMi4. mf&W}i^mti^Wii>^ibm:h^ix 

Sr. fFie^.— ^^*|?^ffi«iEfl?*fc^45FJE»lcS':5V^T^^ 
•rsrtSrWffltt-t-Sm^JSl 9. 2 0. 2 1. 2 2* 

(0 0 3 0] *fc. *ttJ^C0lS*^2 SICie^CD^^ 
(4. .BfFlEjE»*fcl4ffi(fB^jEf»(4, ^<0 . m 

$tl5ri!Sr#eiti:1-?>SI*«2 4tC|B«On*fy 

(00 3 11 *wji©»*«2 eiztamn^m 

■r.5«/T^w;(3^s-c*5it§r#ei[i-r5»*isi s. 

19, 20. 21, 22. 23. 2 4 *fcl4 2 5 lCiE«6 

(0 0 3 2] *ttllScDit*Jl2 71C|S«<7?^^ 

(4. A;^tS«t LT'>)'i< i:t>ii5«it«*fcl4¥msa 

Sr«l^#i-SA;'3#g:^:. mi¥^mti-ti>mYfm:fi^m 

J: t) LA: A;/3fiSf«S:fl(IIEIbf^ffi;^^S»c J; o r W;/? 
i-'< # Edf^lclEgl-f 5 ^mK* (4?<aM»Sr»i$i- 512 
te^^rs'T'i:, hlc*5V^•C. \ <n>^^lLli.nM- 

«B8»«rS»?U, SE*0«a*itf43|^«MScS:fflv>TflflEA 

^«tBl^^fifllEA;^1S«Sr^h btii ^-1f fFffi 

ft*SSr^|-L-C^T*y!:l4-Sl5<On;}?-> Mcji<f1-5^ 

(0 0 3 31 *:aiHroSS*«2 8lc:S«W»ig 

f4, A;^iS«tur/><f<itiii«tfilf«*fci4#?^ti?a 
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o^^T^— tfji^4fctt3.— !>--W«©ffiSiJiSr^Si-r5S 

is®tif^ffl;'3¥®ic x^xmtit-<^ mm^i^^-rz^m, 

SrflflfEA;'3lf «Sr^ LT ^x. eti^^^— i?tf tcS<5ir 
[0 0 3 4] *WlgCOSf*3S2 9i^E^CD^B^ 

[0 0 3 51 *aR©SI*«3 0trE«©|6?^ 

< 1 1 1 r t S:«piat -r 5W*« 

[0 0 3 6] *fc, :*:taScoiS^^3 l(Cf2«©^K 
14, griai|#»l:tttti;^7^y7'i4, m?i7<:fjmm^h. $s 

*^2 8, 2 9*:tf43 OlCEffiWn;j?y 
I 0 0 3 7 1 3 2 (C|Hic<D%93 

(4, hSIE^— !fi?«(4, Hflie»)f^tiJ;^)?^®:i!i»e>m;^^Fn- 

t9a!55flfifE3.— tfPtf-cfcSS-g-IC, flflfEIEft?*fcl4BfI 

Sr, flflia^— !fi¥ffiOEflf*fcl4^iE^J::S':3v^T^^ 
■rSCi:S:!t#tai:-rifil*^2 8, 2 9. 3 0*fcl42 

[0 0 3 8] 3|s:tbSOS}*JB3 3lcE«ro^?^ 



[ 0 0 3 9 1 *fflSi039*^3 4 IClB<8ro*M 

14. mrnif^^-h^mt. iiBEmf^srmKwica/T^tb;/: 

2 8. 2 9. 3 0. 3 1. 3 2*fc»4 3 3tciESg<0aj}? 

[0 0 4 0] *tllK©fS*l3 5ICSB«<D^W 

14. SI*JS 18. 19. 20. 21. 22. 23. 2 
4. 2 5 4^:14 2 6lcE«OnjKs/ ^C0^^:&i5fei&^>' 
3 f a.- ^ IC J; 19 9 "Tffi^jrlEgijgi^ir fo So 

[0 0 4 1] *WR»^*«3 6fci2«£(05igq 

»4. 27, 28. 29. 30. 31, 32. 33 

*fcl43 4lCfe«K(7>n#y V'yT.y-J^n'^'^-fjm^^V 

3 y fa. - J; 9 gg^t^^Si t) oI|g/j:ia®S£ftc|cfe 5. 
[0 0 4 2] -tUT, COiS^^l, 2. 3,. 4, 5, 
6. 7. 8. 9. 1 8. 1 9. 2 0. 2 1, 2 2, 2 
3, 2 4, 2 5, 2 6, 3 5 (ClH^W^g^lC J;m4. ^ 
sa^^ {ciD. WU 
®iff, #^*fc»4iB!S:©'>/i< i:tlot?^m$ 
tt 5 A;'jti?ai- ^T 3.— t>-*|i^ * (43.-- tf i?flB(^a 

^ti?4fcl4#^<73'>/i < i: 1 1 oi^JL±(iBII1-5«aitfl:S: 
ttWL. l5tt;^r-;/yicJ;t5iEli¥S(C. A;'3tt#<03. 
-if Jt/T^frS-tJ < i|$8ltftSrl!)f^Hl>3¥©lc J: o r ffl;^-f 

*P8®4fc»4^^BISS:. a;^)SI)^1H(co^^T3--if >65*i)»r 

■f) iCf). Etg¥S;!i^e>lcO*p8S4fcl4¥«M^S:S 
K*PSc*fcl4¥fliMI^SrfflV>-C3.— !fii^(cS<5 

[0 0 4 3] rtti^J;'?. ^^-^t^hnnmn^o 

[0 0 4 4] IS*3B3*yt»4 2 OICiB«ro« 



■eta. 

(0 0 4 5J Sfc, 0, 11, 12. 13, 1 

4. 1 5. 1 6, 1 7. 2 7, 2 8, 2 9. 3 0. 3 
1. 3 2. 3 3. 3 4. 3 6lC|E«C0^?^lCj;mi, «• 

J: -o T ffl:^-^-'^ t ffiif^JcfEm-r 5 *aSS* fci±3|Life 

BI»Srfi:i^t, $t>(c3Egl¥S (3f^;^7's/7') icj: 
•9, l2li¥SA^ib iro^ll*fctt^^M»5:^S?L,, ^ 

(0 0 4 61 ::H(c:J:!9, a- ifd>f,<oji^ic8§5 J:5 

[0 0 4 7] 

l^m(Dmm<r>rM] sat. :^mm(Da^^'y VtoXXfa 

jgffi] , m2(Dmtmm) , cf^st^njsjgffi] conn 
1 0 0 4 8 1 mi (nmmmm) *-f n 1 1±, ^mm<r> 

[0 0 4 9] El IC*31.^T, -ST, Arfl (3--if) I4n 
xKy h 1 0 1 dfsiA^SrSbf^^-erfci'^i&^Jc, n:^y Kc 
^U-Cit^ (A) S:-^;ta. 09xtf, ItS^ (A) (O^x. 

(0 0 5 01 BsJ?y H OIH, #S!5*fcl4« 



$ixT*i"J, Jg* (A) iiXfl^tii>t. tiTji^y h 1 0 
Itt, •r-^'<-^*»P>lo<^3^ifegi»«:9V^<A{cS 
«?-r5o nzKs/MOlll, ii»^$ix^:^tfeia 

fts-rsstf^srtti;^ (B) -rs. 

[0 0 5 11 APfl (3.— if) 14, ^(Oi:o/£o^.y H 
0 1 (Dtllf^m;^) (B) ^Srmfg (O -t-S. AII5I4. 
1^ (C) lcS':5^,^-c, hjKj/ h 1 0 icomi^mtl (B) 
(D) -r<5, ■r^'ifc)*), Slif^l±l:^» (B) 

i:-Srf^^l^ r-faij^j ofFffii^S^SroTKy H 0 1 ic 

[0 0 5 21 fjKs/ h 1 0 lffi!lfl4, S^ffii^SSr 

Ox-^"<-;^S:i«iE (E) -rs. *fc, i¥fiiig«;JW 

[00 5 31 H 2 »4*^^<0^ 1 (DSJfijlgffiiCft 

SnjJ^s/ M 0 iro«^@T?fc5, B12ic*5V^T, ^Sl 

mmm<ou:^.y n o m, A;^i¥a2 o i, sss^s 

2 0 2, ^^¥^©2 0 3, mm&mtii^Wc2 0 4. ^tfe 

Bllfcr-t?-<-;^2 0 5, ^m^m2 0 6iii:xm^m 
[0 0 54] tJLT. *5lffi?)5^con* -;/ M 0 1 ^|r«fi£ 

i-i^mfmmnim.m.xmm^<>\'^x, ummm 

[00551 4f , A;/j¥® 2 0 1 »4, if ;!)^?>Ojg 
/T^*ycl4l?tf)BmiSrA;^-t-5fc*0$?S-efeD. ^njx. 
14, (iSfiK) ^H0jitfCCD;<»p<7. f^^^A 

»)«rflS!j3ii-5«»HrVi^, *v>tt, ffLsX^ v<»i4S*> 

[00 5 61 iS^I-, ^SE^g; 2 0 2 14, Xti^^ 201 

A>e>illffl$H5H^fe*ft:i4W^^roA;^v'-^i;i, r-f 
*fc(4 ry-j 5r^-rA;'3/i5-&4ix-Ci/>57!i^5*» 

¥©2 0 3lc:til;^)U, ■&*^^•C^^/^lml4 r^'^^j./y 
-J UiL^wA;^-e*>5gwffi^*i|$«fi}4m¥®:2 0 4 

'^ffi;^-t-S„ A;'3¥S2 0 lA^tjiittj^tixST'- 
^'!65Sl)-fe>-tMci2)t<oro®-g-(:i(4, SSbf'-^'A^b 

«¥®2 0 21^|C»4, (Bfife) v'-^SrgSa-rS 
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to 0 5 71 Tt-f. #fi9B«¥®-ett, ^-¥<OWm 

^^^t tT> xti^m2 0 1 fi^h^mr) mm f-^ 

(00 581 r«)J;p;iAr^W#ffiO¥S')Sr^ffi-f5 

r. wiia-. " 

?rffl V > a: ^ <0 ^-MMtft b <^ y r 

-fvi^ssa" , m^-itaiift^^^m d-h. voi. 

J80-D-II, No. 6, pp. 1563-1570, 1997. -feViMf 
[0 0 5 9] f^^B!ffi¥S-CI4. ^-ifcDWffiJe 

(0 0 6 01 $e>(c, sffij^a^s-ett. ^— 

[0 0 6 11 .fJAfl^^Jtc, ^»»4tJlTOJ;5(-L-C?T 
0 3 (a) fc-iUf (b) lC^-ri9(-. 7Tv''f' 

^IKtLT rsffi)(oiH]»j mWs<Dm^] 
T«>>'y<->y7'l83SSrfflicL, 03 (c) (c^-fJ: 7 

v^i-ltaj^ijj »cS-^^^-c, fmxi>/pp<i i-fiioh 

[00 6 2] #«fi:tttb^® 2 0 4 A>:^® 

2 0 1 A»e)j|lfflSi^SBitfe*fcl4#^^S!«f'-^'lco^^ 



m&-<{' !RFtafitti±j^a2 0 4rtic 

(0 0 6 31 ST. A-ffiiJiRpaftttW^S-Ctt, 3.— tf 
Stfi^tta-fS. Si*. BB6¥®2 0 2A»5,#S»)*s 

(0 0 6 41 atfeT^-^ro 1 7 

iSlSrYM^t L-C*«)5. :ir<*6<IlCI4, r t a n 6 = X 

ft;i5<0*lR)Sre it UT. (61, 82, 63, 64, 65) 
(0 0 6 51 »^1$Si!flfiljffl¥-et?(4. A— !fA^ 

ro^SafiSrtttilTS. Si*, K?«^S2 0 2A>6»^!JS 

T5, 

(0 0 6 61 W^iRpiafiH, a<*n6*xfc«!Jl5^iB!l4^«f 
-^(OtiitHt. 2 0fil<D(J$»fi«»e«fie^5ix«»«fl:'<^' 

BiSiSl^x/H (1 9 9 0^, *-i^tt^tT) l-PU 
(0 06 71 ifelC. 2 0 6 14. mie-r 

^ftBSStSriaigUfc^tfeBaiStf-^"*-:^ 2 0 5 *»e> 1 
-C, !|$»fl:ttm#®2 0 4*»e>S»t©54*1SS'<^ h/i' 
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«:tbf^W^¥l9;2 0 7lct^;^•f'<#!BI)f^ffe^|c2Ett•^• 
[00681 ^lfeBi«»C»li Lx. z:l -CttH 6 JC^-f 

~y\-nm (rr-Ctt. ffi)ftl~B!jf^L) iLTffl;^$ 

[0 0 6 9] =3L— 7/^J^S' ht7— ^tCtJl/^Tv 

yi = 2wij • xj (3S 1 ) 

wif, i=l~L, j=l~KT', 

L : #mfi<0». 

K : i!jf^<?t<frO», 

yi : i #@<7>i!)f^^^<7)fi> 

wij : j #iO!Rfjai:ro i #iroli)f^^^lc3ttt5fi5 

IS, 

xj : j mB<D!^mmo 

oh. g:*c^i^:/i:Si^lJ^^(cSl|9 3•ce)^^fcSlf^#^;!)5 

to 0 7 01 m^. ■^^mn'f-^^-^ 2 0 5-Cll, 

-^'<-;^ 2 0 6 i^{clElg$H5^ifeB8S:wBi»^<7 p« 

(00 7 11 ^S¥S2 0 3-c(4« ■^-^mmf- 
^'^->^2 0S©¥«Bi««r^SlcJ:orj»jE-fS. r 

[0 0 7 21 rr-c, i6e^T/w=ryx^T?ffiffl$n* 

SHC-:>I,^TKWS:UT*J<, rafiiP (gene) j 



romosome) J llffle^CD^-g-f^-efo^o ^Wi^ (in 

dividual) J l4&fe»lcJ:-^T«f^a'^(^e>^^)tiff&^J'5^ 

ISffct), r^ffl (population) J »4i@{*W** t) -efe 
i. rjte^S (genotype) j J41*©ffi 1 4*19ffl© 

■^'y\f>'if<0^^-)5^Xh*). -/SWICII" 0" i:" 
1" rotfy h?iJ4:ffiVN2)*5, rr-CttH^fflSrfflv^S, 
nte^ffi (locus) J ttJfefe«s:±<Dite^roffifE 

?rg*-r5o ^PjI- r^^^ (phenotype) J 

^f-m-^n"^^^ Ta-K-fk (coding) J tl^U^. jtS^ 
S*^?>Sm®--<03?*Sr ry's-Kfb (decoding) J t 

t •^■^^»i^-^>•T?^b 5 w t e>nTv ^ 5, 

[0 0 7 31 Il8{:i^-f *SllifiJ^ffi-ett. iSfls 

(ffi(*fc*5piifirj«a>Sr<SS) irL-r^^So ^fe 

[0 0 7 41 aeWT/u-:'!; 
yUrfyXA-CH, 1 lHlliS«$ix5(@»tt 1 

(0 0 7 51 0 9^c:*J^^■c> *-f ^T'yT's 9 o i t? 

g:2 0 2*»P>IR#-r5, tT:^7^5'7'S 9 0 3-CI4, 
(0 0 761 -f^fcto*}, X^ y 7'S 9 0 3 ICjSV^Ta-- 

(P-1) (@<7)#(i#:|;ioi,>r, iEfl|f@<$i:<7)Rfl-C55^ 

^•fJ:5«-, El 10 (a) lc*}^/^T. jEj!Hlfr4rl»v>fc 
(P-1) firo<@(*<o«ffl*^e)Iil#»- 1 oToJi^■C« 

wtL, 010 (b) izto\,^x. jEmmt^tmm^b 
ttt, loroiUftffl-ceitrotfcEtjmfcjae^i^ 
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X^^tetcfi, r;SSS^. 
[0 0 7 7] ;^xyys9 0 3§i^^S<D 

[0 0 7 81 $f>i;:. ;^T:yys 9 0 e-cfl. 5?^^^ 
Sr|g?Ti-^o i-^c^t>^j. 019 (c) (C7i^l-J;9(-. 
r y^s 9 0 5(^^^»^ICS<5V>T> ?S^Wtc^<@ft 

T^S 9 0 2lC#tT-r^o 

[0 0 7 9] £Jl±(7)J:9ir. ;^7'5/>^S 9 0 3JC*5l> 

r>r:3i;^j (7)^>g^. >y ^ S 9 0 4 - 
S 9 0 6^ (P-1) ffl03^f@«^^tCov>Xllff LT (P 
-1) liCO^WSrf^^l-'So -f^.^^-^. El 10 (d) 

jsiUf (e) jE«lB«et (p-1) ^<o 

^<@»«r^t?^tyc:P<i<7)f@«^/^)^?57i^^a&. ^^Ciftfto 
fta^LT. ^&ll«C7^--i?-<->^2 0 5cO*v^^ai: 

[0 0 8 0] f^. i^±coSiKi?ii, :Eft?f@<^H@.i: (P 

-1) m(Dwmm^h (p-d f@co^fi<*$rf^i?£Lyc 

jE^fiflc^NfiffiiKLr. iEft?WN<@^ (P- 
N) m(r>Wimm^h (P-1) (@<^^<@fz(^SrfNfig1-6.t 

5l-UTt>J:v\ r<7)4i^. (P-1) ^(OW^m^h 
(P-N) f@Sr^yi/A{lal^^-r5:6\ iEfi?fa 
«si:<^ggg|;65ifivMi(c: (P-N) IB^mt* 6o 

r (^^ifflflcSrWffii- § ^ t> -ct -So 
[0 0 8 1 ] *fc. :^ry'fs 9 0 3 l;li3v^T^-ifl¥ 

1*0^. ;^xyys 9 0 7(CioV^r. K^a<@*Sr*a;5^ 

:/S9 0 8-Cli. »fLi/^<ift:io«:^^LT*a(c:«^ 

[0 0 8 2] £Ji±(D*jis^Rgi^iyfe«p3g-r9t>i-. i^mm 

[0 0 8 3] ^h\^. ®lf^ttl;^¥S2 0 7-CJ^. ^tfe^ 

©2 0 6(CJ: »3St^#sn/cfi)f^^^icS-5t»jf^SrUi;^ 



ffiS-rSMiBSSrfflV^TnzJfs/ h 1 0 1 <0#BaSi 
[0 0 8 4] ^^^^h LTIl. V(0^'^. 

. r4*J£-CAofctftffi?5^P>afrJ£<oi*Sr±tf 
•Ci^fiilJS $r±tf^ (ib^MiQco^^S^) J , r4;*:(DS^Jf 

[0 0 8 5] JeiL±. *^tS?i5flgOn;Jf-/ hi 0 1 ^ISiS 

^IiSlco^/^•C. m \ ltC^-r7n-^^-h4r#MUT 

[0 0 8 6] S-f. y^ryT'S 1 1 0 \ X\t. X^^^ 
2 0 iSr^LT^— !fA;tlSra#-rSo ;^ry>^ 

S 1 1 0 2X\t. ^^^^2 0 2SrfflV>T. A;^;?^^ fit 

/T^j ^v^^lD?^^:y h 1 0 1 ^^^t? Lfctbltic 

[0 0 8 7] A:t^;55 FfFffij -tffcSi&^lctt, ;^x2/>^ 

S 1 1 0 3(CiiAyT. ^^^a2 0 3(ri«9Bl3{^7 7i5^ 
1 0 l;&S|Sf^Sr»fTLfeK-«l^raEJlrt{C-^ie)n;fefF 

xK^/ M 0 l(D3l^T^l)mc*f1-5f?^E•cfcsi:^/c^^ 

S(jf^7 7i/;6S0(D4i^(ci^;^7^y7's 1 i 0 i (cM 

[0 0 8 8] »9 . S)f^ 7 1 (Om^. M.^(Om 

ffmmcM't^fmxh^t^^ji^ti. -^t^s 1 1 

0 4Jcjoi^r, ^S*a2 0 3«rfflv^T¥«BI»l¥Sr^ 
a-r^o ;^x^/>^s 1 1 0 5-C«. #g#S2 0 
3ill!jf^7 7^SrOicMLT. :^X5/7'S 1 1 0 llcM 

[0 0 8 9] *fc. ;^xy7's 1 1 0 2i;i*5v^T. A:^ 
rjt^j ;^x>;/ys 1 1 0 6(cii^ 

fz. yT's 1 1 0 7-cll. 4$®fl:»tli^g:2 0 4tc 
tfA;^co«riaffl:SraW-r5o ;^X5/:/s 
1108-Cfi. ^W^®:2 0 3(c:J:«9¥^BI3S:7"-^-< 
2 0 5 ic«^¥ tTfo-S^ifeBa^P/J^b 1 oo^ffeBa 
»SrS«^U. :'^xy:/s i l 0 9-C. ®«Lfc¥«BiS: 

ic. j^xyT's 1 1 1 O-Ctt. I8(if^tti:^^a2 0 7(cj: 
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*) ^ift^a 2 0 6 *5ffl^-f S!ftf^#<frlC L1tfiioXmi¥ 

[0 0 9 0] »:tc. ;^x-;/7*s 1 1 1 i-e»*. 

2 0 2Jcj;«3, aiif^tay3¥a2 0 7(cJ:oTffibf^Sra;b 

:^7'y:fs 1 1 0 urSS. 
(0 0 9 1 1 eji±ift?i5Lfcj;5tc, m2iZ7P^fifzmi 

ieisj««c-ctt, gsa^s 2 o 2 jc: i u , #s o , ^Pt. 
A;'3{covxTa— ifti^ifctta.— fiftfoasu^sss 

»afittttl¥i!!2 0 4lC<tt), 3.— 9'A;'3i4»5>#« 

-^^-y^ 2 0 5 (Ct±, #mft^i!)<tai;'3¥ia 2 0 7 IC 

U ^lf¥S2 0 3lcJ:t). ^»M»7'-^'<-;^ 2 0 

r^ffifcS-^^^S LX. ^Ibic^9i^m2 
0 6\ZX9\ ?»B8»-7'-^"<~;^2 0 5A^e>i©i:ife 

Sri)f^^^t;iSlftL, B()f^l±i;^¥©2 0 7/4^e>^S!lf^^ 

[0 0 9 2] 3.— !f;i>e>(0ii^(Ctit9±9 

tit. a.-^;K:fjtLX. #S*)-<?'«J»«Srfflv^50-C 

it. =-—fizi^xmmi>smm^iz>(ox. iBttw^a 

[0 0 9 31 ±IEtft?^-Cli, n;Ks/ hSr*fl£W*» 

[0094] cm 2 OHli^fi] la 1 2 tt:4s:|IQ^ 

<Oi[2(0|lliSJi^^lC^5n;}?S/ h v';».7^ A(7)«?fig[g|-Cfe 

2 0 l*5j;t;5m2osKy h 1 2 0 2ro1fi»OBdt-;/ 



v^r. ia2lc^$iiSiSBtl^-fiJ^SBi>lcov^Tf4. 

[0 0 9 5] 111 2IC^5V^T, njKy 
M 2 0 1 (i, A;/3¥S2 0 1 . SSt¥S2 0 2, 
^mi 2 13. ]iffl^@!i 2 2 1, «ttfiMm#3:2 0 

4 , ¥lfeB8»X-^''<-^ 2 0 5, 2 0 6 *5J: 

t/S()f^tti;^#S2 0 7Sr<ix.rfi?^S$n.rv^5, 

»2 03l?-/ H 2 0 2^c:o^^T'bx iifi¥® 1 2 2 2eJl 

^ttmi a^s/ H 2 0 1 tm^<r>mis.i:mjLx\>^i>, 
[0 0 9 6] z(r>f^2<Dmmmm(ow&nt. mioyn-y 

M 2 0 1 (O^^^Wc 1 2 1 3 (c i 

?«M«7'-^"<-;^2 0 5rt{cfiM$i-5i*l::. 

ififS¥g:1 2 2 1, 1 2 2 2S:;^^LT®2^^)?s' M 2 

0 2lC'bi2Ht-r5o 

[0 0 9 7] t^itih. Hi BTXy H 2 0 l;4S 

mif^i:iiit}Lxmm^ti. fhmm<3^Vkm^7''-f-< 

-;^2 0 5ro*oSffi (^tfeB@»/^7p<-^') 

wr-fcofcii^tt, ^KD^mmmxmmLittmm 

©#KgSrji»St*lc, KiE«^B^*S:S^2a;f^y h i 2 

0 2lc:SM-LTiifi#Sl 2 2 1 , 1 2 2 2 LTilUt 
■r 5, V :E/»ii«s:«rgltflo fcm 2 n # H 2 0 

@mcnLxmmi)^mhmti±m^%:»mL. mmi- 

[0 0 9 8] c:©J:5lc. ^^mmmxti. i^on^jf 

[0099] m 3 (ommmim 13 fi:^^m 

5, -^mS&MI&tt. »1 n^Ky M 3 0 l*5j;0fH2o 
Jj^y H 30 2(Oiam«^n5j<s/ hi, tHJ«1 3 00Sr 
ffi;tfco;}?y |>->;^7'ArfcoT, fBlodfyhl30 
l*5iOtH2njJ<y M 3 0 2tc»Lri^«tDi!if^S:^ 
g$-B:Sii:Sr;aiSL-CV^5. i^. mmc)o\,^X. 02 

[0 1 0 0] n 1 3ti*5i/>T, y^mmmB<Dmi 
' n 3 0 1 li, xti^m2 0 1 . m^^Wii 3 0 2. a 

ft^S 13 2 1, «ftSfi:}*m^S 2 0 4, ^tfeBiftf'- 

1 3 0 5, ?tfe¥g;2 0 6*i<tUta()f^tH;^j¥S 

2 0 7iSrtix.-CffifiK$tT--CV^5. «2nsJ<s/M 
2 0 2lCOV>Tt, iift^Sl 3 2 2&^^ttf^l ojKy 
H 3 0 1 tl^l^coW^Sriffli-CV^S, $ bic, 

1 3 0 014, iift^ai 3 2 0J3j:0f!^§^Sl 3 13 
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lo 1 0 1] z(ofii3(ommmm-^i-i. ^a-n^jfy n-*3 

mmL. ?^ia»:7'-^"<-;^ i 3 1 stcii. 

ix. ^flfc^S2 0 eiciO. ?&B8^7'-^'-<-^l 3 

0 7 (;: J; t) ^®)f^#^t;i;£; Dfcffif^ ilrffi;'3-r2>o * fc- 

H-Sffil 3 0 o«!|-cii. 3 2 otdj;*). 

K0?ife§8»x-^"<-^ 1 3 2 SIcftJ^SH 

dr-f?) rE<j?j r^iE^j ici.'z.X^z.bix^^ 

[0 10 2] 0ijx.tf, mi cjjfy M 3 0 lamv^im 
:fjLxmm^tii,t-r^o r©^, mi o^ks/ m 3 0 

1 Am^^ms^^y'-^^-:^ 1 3 1 5<o!sim'^^m'S& 
IS, *5J:t;, m2 otffj/ H 3 0 2 ASj^o:?tfe§ilSx- 
^"<-;^(D*aSa^^t6M^-4^ lfSt«6l 3 0 0lci^1t$ 
tlSo tit. minjJfs/H30 lamtlLltWim^JE 

f»ii>^iEmi)^<r)mmM:i>t^nm 1300 {zm^^ti 

s. n-»^i 3 0 Of tt, mm^^i7t\^Lx. mi 

"^^^.mmt, tf»fiii 3 0 0 1 ;5»?,m 1 ojj?.;/ h 1 3 

0 li3<ku:m2o7j?i/ h 1 3 0 2lC3llft$ix, ^S-^j&m 

(0 10 3] rtvicj:9. mKomiummtmrnc. ■=>■ 

Lfc®^i;:(i. 1 -:)<omYf^wm-t^tznxm^(D^m 
^^^^t6:)}m^i^'oMi.m\''i>zt\^i'o. 3.-- tf 

1 3 0 0a!llCtt-ti:-C#o;jfs/ M 3 0 1 , 1 3 0 2 ICII 
[0 10 4] 

ssisiif^, mm. #^*)t»±fltKco'>/i< it 



1 o■c«m$^v5A^^1^alco^^Ta.— fit^*fctt3L 

ttW;^r2/7") let?). A:^<i?a*»e)#®9. 
fflSSSbf^. «it*fctt«^ro/>^i< ttlofiiilciil- 
Sl^iafi^tttbL. Eie;^7'y7'lcJ;*)fSte^®li:. A 

^xm-r-^^wsmcm^-ti>isiiBLtitii^mmm^ 

¥^il?Sj<^mL. K*Pa*fcli^^BS»?rfflv^T3.- 
■!fji.T^(c:S':J< l^jaSSrSBm-^gi-rS r i: 4: Lfc« 
-e. a— fi^ecoti^Plcf^pJipl-osKy hSr^^$-e: 

yhS:^^ (iW $-a:5wi:^5t?#, $(blc. 5c:RI? 
ici&ffl Lfcii^liitt. 1 oOSifp «rffffii-5 fc'lt-C«» 

®^»^^^W-t5*-ffi^^'9 3SL.fflv^-5r irl^i t). 

3.— tfiitdi^^issfc-rs J; 5 ^i^m *) ^"^p^m^^tcm 

[0 10 5] *fcit#Flc. ^S#=IS: (^l;^7^s/7*) icj; 
t)^^L)t^a6*fcli^^lll$S:Sr. SlStS^ x y 7°-C. 

l-&<DnjKs/ Hc*f-r5^i!t*g*^ft6<Ond?y Mr 

[0 10 6] **BJlcJ:nii. ^S-njjfs' H;:joV> 

•3. m^mi^. mm. #?^*fctt«tro'>'i<i:tlo 
-e*m$ix5A;t)1S$Bi;:oi,^r^— !fJi^*fcf±3.-if 

Sdf^, *fctt«^(D{Ji'/j;< t -b 1 o|jJl±lcBI1-'5«p 
Stfi«raWL. IE1g;^X2/7'(rJ;t3fE1g¥®lc. A;^1t 
aeon.-- tf}i^I^lcS^<^t#S^[fi^|^l)f^(±l;^^S(c:J;o•C 

tb;^-r'<t!!if^ic^^-r5^afc*fctt?«HSSr(*jf 

Srffl i -if icS-^ < l^jfifiSr tbf^lc 

tt?«iBaife^. tb;^»ltif^l::ov^Tri.-ifi?fi|»f-r5 
f»i *fcli r^FiEAlj lci:oT^xe>*x4^-1ffF«lc 

Sr^^L■C^-C*yi:(4-^fBro^^Ks/ HcgHf-f 5 r i t L 
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•f-SWC, ciJ}^-;' h^rTtf^r 
imi] ^^e^on*:-;/ hiJiUSajHy l><0^§;^)5felc: 

[1212] :^^m<r>mi<o^Mmw>\c^iti^.y hom^ 

iiasj ma (a) . (b) (ip'i^/^v'yT'Bais fmrn 
(omm iixtf mmn^^i <o^^m. us (c) a 

5. 



[0 7] 3?«H«7*-^'<-;^i^Jc8Ett$*v4¥«!B8» 

(12 91 iaeWT/ur^yxAfcia^WftiarosfEnsrift 
1131 0] ^mm^i^^^mm^^^mi-ifsimmv 

[013] :^mm<Dm3<D^mmmi^»^^^-y h^^^ 

1 0 1, 1 2 0 1, 1 2 0 2, 1 3 0 1, 1 30 2 

2 0 1 Atl^Si 

2 0 2, 1 3 1 2 mm^m 

203, 1213, 1313 ^S^S 
13 15 ^^^glSCT^-^^-;^ 

122 2, 132 0, 1321, 1322 



2 0 4 
2 0 5, 
2 0 6 
2 0 7 
12 2 1, 



mi] 



im2] 



20 



2^ 



201 



\ 



2^ Ml 



207 



m4] 



[115] 
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[03] 



[06] 




(b) 




(c) 




[1271 



[08] 



2S s a>3Mnft<D/ 



Wl1.Wl2.Wl3 Wlj .WlK 

W21.W22.W23 W2j .W2K 

Wu.Wu.Wl3 Wlj Wuc 

Wii,Wi2,Wi3 Wlj .Wm 

W21,W22.W23 W2j .Wa 

WLnWL2,Wu,;...,WLj .Wuc 

Wll.Wl2.Wl3 Wlj WlK 

W21 .W22.W23 W2i .W2K 

WL1,WL2.WL3 WW .Wuc 
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mio] 



i^ffimaco^^ ^S90i 



»fiilSa€«i» ^^^^ 




jfifi^SaOJI?? -S904 



S907 




S908 



II n 



C ) 



Sl1l2-> 




(c) 



(e) 



/ 




ZZl mm 



0 



m I I f - I I 



Cd) lEmi^ 
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[ISl 2] 



imi 3] 



a^i, hifi^<Di^(om&fA (2) 



1202 »2nj^yh 



a— tfl. 

A>3 ^ 



-1222 



202 1213 



20t 



-1221 



DB 



207 



1201 »1 Q^t^^h 



1302 a2n;Ky h 



ttlltt1300^ 



'1322 



1320 1313 



A^ 



1312 1321 



201 
L 



1315 



DB 



204 



[206 



207 



1301 »1 QTtt-y h 
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